Introduction.
To expansions of topological and uniform spaces as inverse limits several works were devoted [1, 4, 5, 6, 7, 8, 9, 10, 12, 20] . Irreducible polyhedral expansions over the field R were very important in [5, 8, 12] . In the case of locally compact groups expansions into inverse limits of Lie groups were investigated in [18, 21] . Such inverse mapping systems expansions may be used for the proof of isomorphisms of definite locally convex spaces over the fields R or C [13, 14, 15] . In the case of ultrauniform hereditarily disconnected spaces polyhedral expansions over R do not take into account many features of such spaces.
This work is devoted to the investigation of the problem about inverse mapping systems expansions of ultrauniform spaces using polyhedra over non-Archimedean locally compact fields. In §2 preliminary results, definitions and notations are given. In §3 Theorems about expansions of complete ultrametric and ultrauniform spaces are proved. In §4 absolute polyhedral expansions and inverse mapping systems of expansions for non-complete spaces are investigated. There are elucidated cases, when in inverse mapping systems of expansions polyhedra are finite-dimensional over non-Archimedean fields L. In particular locally compact ultrauniform groups are considered. The main results are Theorems 3.18 and in §4.
The considered here topological spaces X are hereditarily disconnected and zero-dimensional, but in general they are not necessarily strongly zerodimensional, that is this class has representatives with covering dimensions from 0 to ∞ (see Chapters 6 and 7 in [3] ). This article also contains results about a relation of dim(X) and dimensions of polyhedra over L. With the help of polyhedral expansions it is shown in §5 that there exists a natural correspondence between ultrauniform X and uniform spaces Y , such that there exists a continuous quotient mapping θ : X → Y . That is for each X there exist θ and Y , vice versa for each Y there exist X and θ such that d(X) = d(Y ) and w(X) = w(Y ). Then X is dense in itself if and only if Y is such. Moreover, there are natural compactifications cX and c θ Y such that θ has an extension on cX and θ(cX) = c θ Y . On the other hand, it gives a relation between dimensions dim L P of polyhedras P over L in an expansion and dim[θ(P )], also between max Pm dim L P m and dim[θ(X)]. Then an important particular case of polyhedral expansions of manifolds modelled on non-Archimedean locally convex spaces is investigated. Few results from §3 and §4 were announced in [17] .
2 Notations and preliminary results.
2.1. Let us recall that by an ultrametric space (X, ρ) is implied a set X with a metric ρ such that it satisfies the ultrametric inequality: ρ(x, y) ≤ max(ρ(x, z); ρ(z, y)) for each x, y and z ∈ X. A uniform space X with ultrauniformity U is called an ultrauniform space (X, U) such that U satisfies the following condition: |x − z| < V ′ , if |y − z| < V ′ and |x − y| < V , where V ⊂ V ′ ∈ U, x, y and z ∈ X [3, 22] . If in X a family of pseudoultrametrics P is given and it satisfies conditions (UP 1, UP 2), then it induces an ultrauniformity U due to Proposition 8.1.18 [3] .
Let L be a non-Archimedean field [22] . We say that X is a L-Tychonoff space, if X is a T 1 -space and for each F =F ⊂ X with x / ∈ F there exists a continuous function f : X → B(L, 0, 1) such that f (x) = 0, f (F ) = {1}, where B(X, y, r) := {z ∈ X : ρ(y, z) ≤ r} for y ∈ X and r ≥ 0. From ind(L) = 0 it follows that the small inductive dimension is ind(X) = 0 (see §6.2 and ch. 7 in [3] ). Since the norm | * | L : L →Γ L is continuous, then X is the Tychonoff space, whereΓ L := {|x| L : x ∈ L} ⊂ [0, ∞). Vice versa if X is a Tychonoff space with ind(X) = 0, then it is also L-Tychonoff, since there exists a clopen (closed and open at the same time) neighbourhood W ∋ x with W ∩ F = ∅ and as the locally constant function f may be taken with f (x) = 0 and f (X \ W ) = {1}.
Let us consider spaces C(X, L) := {f : X → L|f is continuous } and C * (X, L) := {f ∈ C(X, L) : |f (X)| L is bounded in R}, then for each finite family {f 1 , ..., f m } ⊂ C(X, L) (or C * (X, L)) the following pseudoultrametric is defined: ρ f 1 ,...,fm (x, y) := max(|f j (x) − f j (y)| L : j = 1, ..., m}. Families P or P * of such ρ f 1 ,...,fm induce ultrauniformities C or C * respectively and the initial topology on X. If a sequence {V j : j = 0, 1, ...} ⊂ U is such that V 0 = X 2 , pV j+1 ⊂ V j for j = 1, 2, ..., where p is a prime number, then there exists a pseudoultrametric ρ such that ρ(x, y) := 0 for (x, y) ∈ ∞ j=0 V j , ρ(x, y) = p −j for (x, y) ∈ V j \ V j+1 , so V i ⊂ {(x, y) : ρ(x, y) ≤ p −i } ⊂ V i−1 . Indeed, from (x, y) ∈ V i \ V i+1 and (y, z) ∈ V j \ V j+1 for j ≥ i it follows (x, z) ∈ V i and ρ(x, z) ≤ p −i = ρ(x, y). Therefore, ultrauniform spaces may be equivalently characterised by U or P (see §8.1.11 and §8.1.14 in [3] ).
Henceforth, locally compact non-discrete non-Archimedean infinite fields L are considered. If the characteristic char(L) = 0, then due to [23] for each such L there exists a prime number p such that L is a finite algebraic extension of the field Q p of p-adic numbers. If char(L) = p > 0, then L is isomorphic with the field F p (θ) of the formal power series by the indeterminate θ, where p is the prime number, each z ∈ L has the form z = +∞ j=k(z) a j θ j with a j ∈ F p for each j, |z| L = p −k(z) up to the equivalence of the non-Archimedean valuation, k(z) ∈ Z, F p is the finite field consisting of p elements, F p ֒→ L is the natural embedding.
For an ordinal A with its cardinality m = card(A) by c 0 (L, A) it is denoted the following Banach space with vectors x = (x a : a ∈ A, x a ∈ L) of a finite norm x := sup a∈A |x a | L and such that for each b > 0 a set {a ∈ A : |x a | L ≥ b} is finite. It has the orthonormal in the non-Archimedean sense basis {e j := (δ j,a : a ∈ A) : j ∈ A}, where δ j,a = 1 for j = a and δ j,a = 0 for each j = a [22] . If card(A 1 ) = card(A 2 ) then c 0 (L, A 1 ) is isomorphic with c 0 (L, A 2 ). In particular c 0 (L, n) = L n for n ∈ N. Then card(A) is called the dimension of c 0 (L, A) and it is denoted by card(A) = dim L c 0 (L, A).
Let U be a uniform covering of (X, P) (see §8.1 in [3] ), then the collection {St(U, U) : U ∈ U} =: * U is called the star of U. If * U is a refinement of a uniform covering V, then U is called the star refinement of V.
2.2. Lemma. Let (X, ρ) be an ultrametric space, then there exists an ultrametric ρ ′ equivalent to ρ such that ρ ′ (X, X) ⊂Γ L .
Proof. Let ρ ′ (x, y) := sup b∈Γ L ,b≤ρ(x,y) b, where x and y ∈ X, either L ⊃ Q p or L = F p (θ). Then ρ ′ is the ultrametric such that ρ ′ (x, y) ≤ ρ(x, y) ≤ p × ρ ′ (x, y) for each x and y ∈ X. 2.3. Lemma. Let (X, P) be an ultrauniform space, then there exists a family P ′ such that ρ ′ (X, X) ⊂Γ L for each ρ ′ ∈ P ′ ; (X, P) and (X, P ′ ) are uniformly isomorphic, the completeness of one of them is equivalent to the comleteness of another.
Proof. In view of Lemma 2.2 for each ρ ∈ P there exists an equivalent pseudoultrametric ρ ′ . They form a family P ′ . Evidently, the identity mapping id : (X, P) → (X, P ′ ) is the uniform isomorphism. The last statement follows from 8.3.20 [3] .
2.4. Theorem. For each ultrametric space (X, ρ) there exist an embedding f : X → B(c 0 (L, A X ), 0, 1) and an uniformly continuous embedding into c 0 (L, A X ), where card(A X ) = w(X), w(X) is the topological weight of X.
Proof. In view of Theorem 7.3.15 [3] there exists an embedding of X into the Baire space B(m), where m = w(X) ≥ ℵ 0 . In the case w(X) < ℵ 0 this statement is evident, since X is finite. In view of Lemma 2.2 we choose in B(m) an ultrametric ρ equivalent to the initial one with values inΓ L such that ρ({x i },
denotes the discrete space of cardinality m. Let A = N × C, card(C) = m, {e i,a |(i, a) ∈ A} be the orthonormal basis in c 0 (L, A). For each {x i } ∈ B(m) we have x i ∈ D(m) and we can take x i = e i,a for suitable a = a(i), since
The last statement of the Theorem follows from the isometrical embedding of (X, ρ) into the corresponding free Banach space, which is isomorphic with c 0 (L, A) (see Theorem 5 in [15] and Theorems 5.13 and 5.16 in [22] ), since each Banach space over a non-Archimedean spherically complete field L is isomorphic with c 0 (L, A) with the corresponding A. Instead of the free Banach space generated by (X, ρ ′ ) (see also Lemma 2.2), it can be used an embedding into the topologically dual spaceC
, which is the space of bounded continuous Lipschitz functions f : X → L with
In view of the L-regularity of X we have G x − G y = ρ(x, y). 2.5. Corollary. Each ultrauniform space (X, P) has a topological embedding into ρ∈P B(c 0 (L, A ρ ), 0, 1) and an uniform embedding into ρ∈P c 0 (L, A ρ ) with card(A ρ ) = w(X ρ ).
Proof. For each ultrametric ρ ∈ P of an ultrauniform space (X, P) there exists the equivalence relation R ρ such that xR ρ y if and only if ρ(x, y) = 0. Then there exists the quotient mapping g ρ : X → X ρ := (X/R ρ ) , where X ρ is the ultrametric space with the ultrametric also denoted by ρ,X denotes the completion of X. Then X has the uniform embedding into the limit of the inverse spectra lim ρXρ =X.
2.6. Corollary. For each j ∈ N and f (X) ⊂ c 0 (L, A X ) from Theorem 2.4 there are coverings U j of the space f (X) by disjoint clopen balls B l with diameters not greater than p −j and with inf l =k dist(B l , B k ) > 0. Proof follows from the consideration of the covering of the Banach space c 0 (L, A) by balls B(c 0 (L, A), x, r) with 0 < r ≤ p −j and x ∈ c 0 , since such balls are either disjoint or one of them is contained in another and Γ L is discrete in (0, ∞), where Γ L :=Γ L \ {0}. Then q∈J B(c 0 , x q , r q ) is the clopen ball in c 0 with r ≤ p −j , if all balls in the family J have non-void pairwise intersections. Taking B(c 0 , x, r) ∩ f (X) we get the statement for f (X) using the transfinite sequence of the covering. To satisfy Condition inf l =k dist(B l , B k ) > 0 we take r l > r 0 > 0 for each ball B l , where r 0 is a fixed positive number.
2.7. Note. A simplex s in R n may be taken with the help of linear functionals, for example, {e j : j = 0, ..., n}, where e j = (0, ..., 0, 1, 0, ..., 0) with 1 in the j-th place for j > 0 and e 0 = e 1 + ... + e n , s := {x ∈ R n :
for each finite subset λ in A respectively due to the ultrametric inequality (since B(L, 0, 1, ) is the additive group ), that is s = B(L n , 0, 1) or s = B(c 0 (L, A), 0, 1) correspondingly. Moreover, its topological border is empty F r(s) = ∅ and Ind(F r(s)) = −1. Let us denote by π L an element from L such that B(L, 0, 1
if it is a disjoint union of simplexes s j , P = j∈F s j , where F is a set,
For each L we fix π L and such affine transformations. The polyhedron P is called uniform if it satisfies conditions (i, ii):
For each E ⊂ A, E = A and a vertex e by verge v of the simplex s we call a subset e + B(c 0 (L, E), 0, 1) ⊂ s. A mapping f : C → D is called affine, if f (ax + by) = af (x) + bf (y) for each a, b ∈ B(L, 0, 1), x, y ∈ C, where C and D are absolutely convex subsets of vector spaces X and Y over L. For an arbitrary simplex its verges and vertexes are defined with the help of affine transformation as images of verges and vertexes of the unit simplex B(c 0 (L, A ′ ), 0, 1). Then in analogy with the classical case [2] there are naturally defined notions of a simplexial complex K and his space |K|, also a subcomplex and a simplexial mapping. The latter is characterized by the following conditions: its rectrictions on each simplex of polyhedra that are affine mappings over the field L and images of vertexes are vertexes. A simplexial complex K is a collection of verges v of a simplex s such that each verge v ′ of a simplex v is in K. The space |K| of K is a subset of |s| consisting of those points which belong to simplexes of K, where |s| is a topological space of s in the topology inherited from c 0 (L, A). This defines topology of |K| also. A simplexial complex has dim
If e is a vertex of K, the open star of e is the subset St K (e) of K which is the union of all simplexes of K having e as a vertex.
Instead of the barycentric subdivision in the classical case we introduce a p j -subdivision of simplexes and polyhedra for j ∈ N and for the field L, that is a partition of each simplex B(c 0 (L, A ′ ), x, r) into the disjoint union of simplexes with diameters equal to rp −j , where
by a L-border ∂s we call the union of all its verges q with the codimension over
For the polyhedron P = j∈F s j by the L-border we call ∂P = j∈F ∂s j , where F is the set.
(2). A continuous mapping f of a set M, M ⊂ c 0 (L, A) into a polyhedron P we call essential, if there is not any continuous mapping g : M → P for which are satisfied the following conditions:
Then P is called essentially (or inessentially) covered by N under the mapping f , if f | f −1 (P ) is essential (or inessential respectively).
(5). Let f : M → P and g : M → P are continuous mappings, where M is a set, P is a polyhedron. Then g is called a permissible modification of f , if three conditions are satisfied:
(i) from a ∈ M and f (a) ∈ s it follows g(a) ∈ s, where s is a simplex from P ;
(
(6). The mapping f : M → P is called reducible (or irreducible), when it may (or not respectively) have the permissible modification g such that f (M) is not the subset of g(M).
. A mapping f : P → Q for polyhedra P and Q is called normal, if
for each x and y ∈ P , that is f is a nonstretching mapping;
(ii) there exists a p j -subdivision Q ′ of polyhedra Q such that f : P → Q ′ is a simplexial mapping, that is, f | s is affine on each simplex s ⊂ P and f (s) is a simplex from Q ′ . (8) . Let X = lim j {X j , f j i , E} be an expansion of X into the limit of inverse spectra of polyhedra X j over L. This expansion is called (a) irreducible, if for each open V ⊂ X there exists a cofinal subset E V ⊂ E such that {X j , f j i , E V } is also the irreducible polyhedral representation of the space V , that is f j i : X j → X i are irreducible and surjective for each 
In [9, 10] were studied uniform spaces and ANRU. Here we mean by ANRU an ultraunifrom space X such that under embedding into an ultrauniform space Y there exists the uniformly continuous retract r : V → X of its uniform neighbourhood V , X ⊂ V ⊂ Y . We denote by U(X, Y ) for two ultrauniform spaces X and Y an ultrauniform space of uniformly continuous mappings f : X → Y with the uniformity generated by a base of the form W = {(f, g)|(f (x), g(x)) ∈ V for each x ∈ X}, where V ∈ V, V is a uniformity on Y corresponding to P Y .
Here we call an ultrauniform space Y injective, if for each ultrauniform space X with H ⊂ X and an uniformly continuous mapping f : H → Y there exists an uniformly continuous extension f :
Proof may be done analogously to Theorem 9 on p. 40 in [10] .
ǫ-enlargement of a subset A in Y . In this case P is a subset of a Banach space c 0 (L, A), where card(A) = w(P ). Each s i is an uniform retract V i , r i : V i → s i , consequently, there exists uniformly continuous retraction r : S = V i ∈U V i → P such that r| s i = r i for each i, since sup i∈F diam(s i ) < ∞ and r i • r i = r i , r i | s i = id, hence r • r = r and r| P = id. The neighbourhood S is uniform, since St(P, U) :
2.12. Note. Further for uniform spaces are considered uniformly continuous mappings and uniform polyhedra and for topological spaces continuous mappings and polyhedra if it is not specially outlined.
2.13. Lemma. Let (X, P) be an ultrauniform strongly zero-dimensional space, P be a polyhedron over L, A 1 ,...,A q are non-intersecting closed subsets in X, q ∈ N, card(P ) ≥ q. Then there exists an uniformly continuous mapping f :
Proof. There exists a disjoint clopen covering V j for X satisfying A j ⊂ V j for each j = 1, ..., q (see Theorem 6.2.4 [3] ). Then we can take locally constant or locally affine mapping f with f (V j ) ⊂ s j ⊂ P .
2.14. Lemma. Each non-stretching mapping f : E → P has nonstretching continuation on (X, ρ), where P is a uniform polyhedron over L, E ⊂ X,X is a completion of an ultrametric space (X, ρ).
Proof. There exists an embedding P ֒→ c 0 (L, A) for card(A) = w(P ) due to Lemma 4 [15] or Theorem 2.4 above. We choose f : E → c 0 (L, A) with f = (f i : i ∈ A), f i : E → Le i , where (e i : i ∈ A) is the orthonormal basis in c 0 (L, A) and inf (i =j,s i and s j ⊂P ) dist(s i , s j ) > 0, s i are simplexes from P . Each mapping
Evidently, f has non-stretching extension onẼ such that E is closedX. On the other hand, due to Theorem 2.4 there exists ǫ > 0 such that f has a non-stretching extension f : E ǫ → P ǫ . By Theorem 2.11 for sufficiently small ǫ > 0 there exists a retraction r : P ǫ → P such that r•f : E ǫ → P is is non-stretching, r•f = f onẼ. There exists V clopen inX such that E ⊂ V ⊂ E ǫ due to Lemma 2.2, hence r • f | V has a non-stretching extension of f from E, since (X, ρ) is strongly zero-dimensional. This follows also from the fact that a free Banach space B(E, ρ ′ , L) over L generated by E has the isometric embedding into B(X, ρ ′ , L), where ρ ′ is from Lemma 2.2 (see also [15] Proof. In view of Corollary 2.5 there exists a uniform embedding Y ֒→
is the (non-stretching) retraction. Let S be the ordered family of such
Further as in the proof of Theorem 7.1 [9] .
Proof. From Theorem 2.4, Lemma 2.3 and Corollary 2.6 it follows that there exists such embedding of X into the corresponding W = c 0 (L, A) with card(A) = w(X) with the disjoint clopen covering
In view of continuity of f there exists the embedding of Y j into B j , since f is the b-mapping, w(Y ) ≤ w(X), 0 < b j ≤ b and due to Theorem 2.4.
3.3.1. Lemma. Let there exists a non-stretching (uniformly continuous) mapping f : R → P and a non-stretching (uniformly continuous) permissible modification g : M → P , where R is a complete ultrametric space (LE-space respectively), P is a polyhedron, M is a subspace in R; if R is a polyhedron let M be a subpolyhedron. Then g has a non-stretching (uniformly continuous respectively) extension on the entire R and this extension is a permissible modification of f .
Proof. For a complete ultrametric space R the mapping g has the nonstretching (uniformly continuous) extension on the completion of M which coincides with the closureM of M in R, since R and P are complete. The space P is complete, since it is ANRU by Theorem 2.11 (see also Theorem 1.7 [7] , Theorems 8.3.6 and 8.3.10 [3] ). For the embedding R ֒→ c 0 (L, A) with card(A) = w(R) by Theorem 2.4 it may be taken due to Corollary 2.6 the disjoint clopen covering V such that each W ∈ V has the form
In view of uniform continuity of f and uniformity of the polyhedron P there exists V such that for each W from V there exists a simplex T ⊂ P with f (W ) ⊂ T . The space c 0 (L, A) has the orthonormal basis {e j : j ∈ A}. If f is linear on no any [a, b] ⊂ R, then for the construction of g may be used Lemma 2.14 or Theorem 2.16. This may be done with the help of transfinite induction by the cardinality of sets of vertexes of simplexes from P (or using the Teichmüller-Tukey Lemma), since P is a disjoint union of simplexes. In
) is compact and is contained in the finite number of simplexes from P , consequently, there exists the permissible modification of g on [a, b] also.
Let E and F be two subsets in R. We denote by sp(E, F, f ) the sub- 
3.3.2. Note. Henceforth, we assume that for a uniformly continuous mapping f : Y → P are satisfied conditions: P is a uniform polyhedron, bonding mappings f m n : X m → X n are uniformly continuous (see § §2.8,
Proof. Let f : N → Q be reducible, that is there exists a permissible
In view of Lemma 3.3 there exists the extension g : M → P . Let r > 0 is sufficiently small and U := N r = {y ∈ M : there exists x ∈ N with ρ(x, y) ≤ r} be the r-enlargement of the subspace N such that q / ∈ g(N r ). Since M and P are (uniform) polyhedra and f is (uniformly) continuous and U is clopen in M, then there exists a p j -subdivision M ′ and a clopen polyhedron
and from the irreducubility of f it follows that q / ∈ f (M \ H), consequently, h is the permissible modification of f and h(M) is not the subset of f (M). This contradiction lead to the statement of this Lemma.
3.5. Lemma. Let f : M → P , M and P be polyhedrons over L. Then the condition of irreducibility of f is equvalent to that each subpolyhedron in Q ⊂ P is essentially covered.
Proof. If f is irreducible, then due to Lemma 3.4 each subpolyhedron Q is essentially covered. Let vice versa each Q is essentially covered and f has the permissible modification g with
and that f is essential the contradiction with the statement {P is not contained in g(M)} follows, consequently, f is irreducible.
3.6. Lemma. Let P and M be polyhedrons. If f : M → P has only addmissible modifications, then f is irreducible.
Proof. From f (∂M) = g(∂M) and that g is the permissible modification of f it follows that each subpolyhedron Q from P is essentially covered due to Lemma 3.3. In view of Lemma 3.5 f is irreducible.
Lemma. Let there is an inverse spectra
Proof. In view of Lemma 3.3 there exists a permissible modification h of g, then g and h define mappings g n and h n such that h n on R n are permissible modifications of g n . If g is reducible, then by Lemma 3.5 g n are reducible for almost all n ∈ E, since h(R) is not a subset of g(R) and h(∂R) = g(∂R).
3.9. Lemma. Suppose that there is given an irreducible inverse mapping 
Proof. From surjectivity and irreducibility of f 
is either essentially for each n ≥ l or inessentially for each n ≥ m d covered. In the second case there exists a permissible modification k
where q is a cardinal. Then there exists m q ≥ m d such that for each simplexes T q from P l with dim L T q = q is either essentially for each n ≥ l or inessentially for each n ≥ m q covered by (f n l , M n ). Since P l has a disjoint covering by such simplexes and S is irreducible, then S M is irreducible.
3.10. Lemma. If T is a simplex from a p j -subdivision P ′ of polyhedron P then for each clopen neighbourhood U ⊃ T such that U is a subpolyhedron in P ′ there exists a mapping k : P → P such that k| U is simplexial and
Proof. In view of Theorem 2.11 there exists the retraction r : P → U (it is uniform if P is the uniform polyhedron). In view of Lemmas 3.2 and 3.3 there exists a simplexial mapping f : U → T such that f (U) = T , hence k = f •r is the desired mapping, since r| U = id and r •r = r, where id(x) = x for each x ∈ U. To construct f we consider simplexes s of P ′ forming its disjoint clopen covering. For each such s either
′ ⊃ A and A ′ = A we can map s on the corresponding verge (or vertex) of T . For s = T we can take f | T = id.
3.11. Lemma. Let P be a uniform polyhedron, f : M → P and g : 
Proof. Let P ′ be a subdivision of P constructed with the help of p jsubdivisions of P such that j ∈ N. In view of b < inf s⊂P diam(s) we have that g(a) ∈ τ if and only if f (a) ∈ τ for each simplex τ in P and a ∈ M. If M 1 is a clopen polyhedron in M and s is a simplex (or its verge) in M 1 , then f | s is affine if and only if g| s is the affine mapping, moreover f (s) and g(s) have the same dimension over L and dim L g(q) = dim L f (q) for each verge q in s. Therefore, for a polyhedron M 1 we can choose k : P → P such that k • g(∂M) = f (∂M), since P is a uniform polyhedron and there exists j ∈ N such that p −j sup s⊂P diam(s) < b. 3.12. Lemma. Let f : P → Q be a non-stretching mapping of a uniform polyhedron P onto a uniform polyhedron Q over L. Then there exists a p jsubdivision P ′ of P and a normal mapping g : P → Q such that g is a permissible modification of f .
Proof. For each b > 0 there exist a p j -subdivision P ′ of P and a p isubdivision of Q and a simplexial mapping h : P ′ → Q, which is b-close to f , since f is non-stretching. Indeed, simplexes T l ⊂ P ′ are disjoint and clopen for them due to Lemmas 3 and 4 [15] h can be chosen such that:
(i) |h(e) − f (e)| < b for linearly independent vertexes e l,j ∈ T l , that is, {(e l,j − e i,0 ) : j ∈ A l } are linearly independent, e l,0 is a marked vertex from
where h| T l are affine mappings for each l. This is possible due to uniformity of polyhedra P and Q. Taking g = k • h, where k is the suitable mapping from Lemma 3.11 we get the desired g. 3.13. Lemma. Let g be a permissible modification of f : R → P and h : P → Q be a normal mapping, where P and Q are uniform polyhedra.
Proof. This follows from Lemmas 3.7-3.12, since an image of a polyhedron under simplexial mapping is a polyhedron (see also the proof of Lemma IV.31.XII [5] and [8] starting the consideration from some fixed n 1 = q ∈ E).
3.15. Lemma. Suppose that for a complete ultrametric space R there is a non-stretching mapping f : R → P , f (R) = P , P is a uniform polyhedron over L. . From the completeness of R and Lemma 2.14 it follows that f has the non-stretching extension f : S → P . Then there are a b-mapping g, a uniform polyhedron Q and a non-stretching mapping h : Q → P for sufficiently small r > 0 and b ′ > 0. For h due to Lemma 3.12 there exists the permissible modification and normal k : Proof. In view of Lemmas 3.5, 3.6, 3.13 and 3.14 it is sufficient at first to construct S with non-stretching normal normal and surjective mappings g Proof. In view of Lemma 2.2 we may suppose that ρ(X, X) and ρ m (X m , X m ) ⊂ Γ(L). If x and y ∈ X and ρ(x, y) > b n , then ρ(q n • f n (x), q n • f n (y)) ≥ t n . From conditions (1−4) it follows the existence of k such that ρ(q m •f m (x), q m • f m (y)) ≥ t n for each m > k and for the ultrametric ρ, consequently, q = lim m q m is the embedding, since ρ(q(x), q(y)) ≥ t n .
3.18. Theorem. Let (X, P) be a complete ultrauniform space and L be a locally compact field. Then there exists an irreducible normal expansion of (X, P) into the limit of the inverse mapping system S = {P n , f n m , E} of uniform polyhedra P n over L, moreover, lim S is isomorphic with (X, P), in particular for an ultrametric space (X, ρ) the system S is the inverse sequence.
Proof. From Corollary 2.5 and Theorem 3.1 it follows the existence of the expansion of (X, P) into the uniformly isomorphic limit of the inverse mapping system R = {Y j , f We consider further uniform coverings V corresponding to the uniform polyhedra P = W ∈V W , which due to Theorem 2.11 are ANRU. Let ρ be the pseudoultrametric in X and ρ(X, X) ⊂Γ(L). At first, if V is given with the help of the chosen pseudoultrametric ρ, then we can associate with V a p k -nerve with k ∈ Z, that is, an abstract simplexial complex N k vertexes of which are elements from V . Its simplexes are the spans of (pulled on) vertexes 
). There are the canonical non-stretching mappings F k : X → N k . If X is compact, then X/R is the finite discrete space and dim L N k = n ∈ N. Into each V may be refined a disjoint clopen uniform covering K with sup W ∈K diam(W ) ≤ bp −j , where j ∈ N. That is, V has the uniform strict shrinking.
In general there exist abstract simplexial complexes N V with dim L N V ≥ dim(X) ≥ 0, if V is an arbitrary functionally open covering of X of order not less than dim(X). For dim(X) = ∞ we interpret orders of coverings as cardinals equal to k ≥ ℵ 0 . This is due to the following second procedure.
Using the first procedure we can consider the sequence of such shrinkings:
By the construction of N k for each simplex 0, 1) and B(L, 0, 1) ℵ 0 , where D = {0, 1} is a discrete two-point set (see also [3] ).
For the complete ultrauniform space (X, P) we can consider the base of uniform coverings {V n ρ : n ∈ N, ρ ∈ P}, where each V n of the space X, then there exist an inverse spectrum of dimension equal to dim(X), where * Ṽm <Ṽ n for each m < n ∈ E, that isṼ m is a star refinement ofṼ n . We take {Ṽ m : m ∈ E} such that for each x ∈ X there exists a cofinal subset E(x) ⊂ E and a family {Ṽ 
Absolute polyhedral expansions and their applications.
Many of the results from [12] about absolute polyhedral expansions in the classical case (that is, for polyhedra over R) may be transformed in the nonArchimedean case. Further the main differences are given. Part of lemmas and definitions from [12] may be naturally reformulated and proved, for example, with the substitution of barycentric subdivision into p j -subdivision. We use Theorems 3.1, 3.18 and apply absolute polyhedral expansions at first to each ultrametric space Y j , then to the entire ultrauniform space (X, P). The polyhedra P considered in §4 as well as in § §2, 3 may have in general infinite dimension over L. a is a subspace of all subcomplexes of K a consisting of all simplexes interiors of which are contained in A and in addition of all its verges in the non-Archimedean sense (see §2). The least clopen subcomplex of the complex K a containing X, X ⊂ K a , is called the polyhedral neighbourhood or the clopen star of a set X relative to K a and is denoted K a X. They form a pointwise finite covering of K. Moreover, a point x ∈ K is contained in a clopen simplex τ if and only if its vertexes {e j : j ∈ J} are all vertexes {e j : j ∈ J} stars of which contain this point x. A clopen star of a subcomplex is by definition a clopen star of its space. A clopen star has a set of vertexes Λ τ , which is a union of sets Λ τ j of vertexes of the corresponding simplexes τ j in K a j , where j = 1 or j = 2. When K
4.1.9. Lemma. K 
a of complexes τ * for all simplexes τ of K a is a subdivision of a complex K a . This gives possibility to consider more general subdivisions than p j -subdivisions. Evidently, analogs of Propositions I.1.12, I.1.13 and I.1.15 from [12] are true in the non-Archimedean case. The subdivision 
for each x ∈ K. Evidently, Propositions I.2.1, I.2.4-10 from [12] are true in the non-Archimedean case also. , where i ∈ N) there exists q ∈ N such that h(τ ) ⊂ K q,q+1 and the mapping h| τ is simplexial. In view of II.4.7 [12] {K 1,i ; h j,i ; N} is an inverse spectrum, its limit space is denoted N K and it is called the cone of the spectrum {K 1,i ; h j,i ; N}. Then α(i) is a space of a complete subcomplex
is the disjoint union of the corresponding simplexes s forming its covering such that spaces |s| of these simplexes are clopen in X i+1 . Propositions analogous to II.1.9, II.7.18,19, II.9.22 [12] follow from Lemma 4.1.9 above.
Proof. In view of §II.7.13 [12] we have (
. Proof. For i = 1 the mapping h 1,α is identical for each α ∈ U in accordance with §II.9.7 [12] , hence it satisfies Conditions (1 − 4). Let h i,α satisfies Conditions (1 − 4) for each i ≤ n. Then h n+1,α is defined by Conditions (2 − 4). Moreover, α(n) andα 1 (n) may be taken clopen in X n and D 1 := h −1 n+1,n (α(n)) are clopen in X n+1 , then D 1 and D 2 := K 1,n and D 3 := M α,n+1 are closed in K 1,n+1 . For each simplex τ ⊂ K 1,n+1 each point x ∈ τ has the form x = a 1 x 1 + a 2 x 2 + a 3 x 3 , where a j ∈ B(L, 0, 1),
) is continuous. If to consider uniform polyhedra, then the simplexial mappings f : K a → N a are considered as uniformly continuous. Then to the cylinder < N a , K a > f it corresponds the uniform polyhedron, since
and inf (V ∩W =∅,V and W are simplexes from
N X → X i are non-stretching (uniformly continuous), then h j,i from §II.4 and h i from §II.5 in [12] are also non-stretching (uniformly continuous respectively). Then from h 1,α = id and (1 − 4) with induction by j for each α it follows that h j,α are non-stretching (uniformly continuous correspondingly). From this it follows that the mappings h α from §II.10 and hence also f α,β and f α from §II.11 and §II.9.27 [12] are non-stretching (uniformly continuous respectively).
Lemma. For each open covering V of W which is a clopen subset in a limit
N X of an inverse sequence of polyhedra there are α ∈ U such that W α = W and a clopen covering w fα X * α ⊂ {f
Proof. Let α a (i) be a subcomplex of a complex X i (X a i e j ) ⊂ U for each j ∈ Λ i,x , then τ is the simplex in the complex α a (i). Therefore,
Proof. From irredicibility of f j i and Lemma 3.5 it follows that for each
is essential. Let β ∈ U and t be a simplex in the complex X * β , then there exists some p j -subdivision σ * of the simplex σ from K a i−1,i ∩ X c β,i and there exists a simplex τ from M α,i ∩α(i) such that σ = h i,α (τ ) and t is a simplex from σ * . From §II.3.2,10.2 (c-linearity of h α :
is irreducible due to Lemmas 3.4 and 3.5, since h α is essential on t ⊂ X β . Indeed, due to II.4.9 we have h j,i = f j,i for x ∈ X j and j ≥ i. In view of II.10.3 we have h α (x) = h i,α (x) for x ∈ K 1,α . In view of II.9.1 we have h α (x) :
is the clopen star relative to the complex X a i+1 , where α 1 (i) is the clopen subcomplex (and the subpolyhedron as the subspace) in X a i+1 , consequently, we can suppose thatα 1 (i) = α 1 (i) in this non-Archimedean case. The rest of the statements of this Lemma follows from §II.11.22 in [12] .
4.2.6. Definition. A mapping f : X → K a into a simplexial complex K a is called locally finite, if each x ∈ X has a neighbourhood U such that f (U) is contained in a finite subcomplex (that is the subcomplex consisting of finite number of simplexes and their verges) of a complex K a .
Lemma. If all mappings f i :
N X → X i are locally finite and X i are locally finite-dimensional over L, then all mappings f α : V α → X * α are locally finite.
Proof. Since X i are locally finite-dimensional over L, then each its p jsubdivision is also locally finite-dimensional over L, hence X * i and X c α are locally finite-dimensional over L, since L is locally compact. For x ∈ V α and α ∈ U we have
i+1 (α(i+ 1)), then P ⊂ α(i+ 1). Since h α is c-linear over L, then h α (P ) is contained in a finite number of simplexes from X c α , hence in a finite number of simplexes of its subdivision X * α , hence f α is locally finite, since 
Proof. This follows from Theorems 3.1, 3.18, since complexes K 1 for each Y j can be chosen locally finite and X α ⊂ K 1 . The second statement follows from Lemma 4.2.2.
4.2.9. Theorem. Each ultrauniform space (X, P) has an irreducible absolute normal and uniform from above polyhedral representation and into D w(X) which are compact (see §6.2.16 in [3] ). In particular, the separable space X has the embedding into B(L, 0, 1) q for each q ∈ N and for q = ℵ 0 , but not uniformly in general, for example, c 0 (L, N) is complete, but it is not compact. From this the last statement of the Theorem follows. That is, for the polyhedral expansions reproducing the uniformity up to an isomorphism with the initial ultrauniform space in general infinite-dimensioanl over L polyhedra may be necessary and sup β dim L X β ≤ w(X). For the polyhedral expansion reproducing X up to a (topological) homeomorphism locally finite-dimensional X β are sufficient, that is for each x ∈ X β there exists a clopen simplex s in X β such that x ∈ s and dim L s < ℵ 0 , since L w(X) is a limit of an inverse system of finite-dimensional polyhedra over L. In view of Lemma 2.5 it is sufficient to take U with card(U) ≤ ℵ 0 card(P ′ )2 w(X) , where P ′ is a subfamily of P of minimal cardinality, which generate the same uniformity in X, since sections X α of the spectrum for each ultrametric space Y j are spaces of X 
. If dim(X) = k, then by Theorem 3.18 there exists k-dimensional over L inverse mapping system S associated with coverings of order k. For dim(X) = ∞ we can use orders of coverings as cardinals equal to k ≥ ℵ 0 and as follows from results above bonding mappings f n m and polyhedra P m can be chosen such that there exists m ∈ U X with dim L P m = k. The final part of the proof is analogous to that of Theorem 12.21 [12] .
4.2.10. Corollary. If in a complete ultrauniform space (X, P) a subspace R is compact and each closed subset G, G ⊂ X \ R is such that G may be uniformly embedded into B(L n , 0, 1) with n = n(G) ∈ N, then X is uniformly isomorphic with lim S, where S = {P m , f m n , E} is an irreducible normal inverse mapping system and P m are uniform finite-dimensional over L polyhedra.
Proof. For X ρ \ R ρ there is a sequence of closed subsets G ρ (k) with
such that there exists a uniformly continuous retraction r k,ρ : U ρ (k) → G ρ (k) and a family
satisfying conditions of Lemma 3.17. From R ρ ⊂ B(L n , 0, 1) and the existence of the family {U ρ (k)} such that lim{U ρ (k); f ρ,k ρ ′ ,k ′ , F } = X \ Int(R) for some directed F ⊂ P × N it follows the existence of the inverse spectra S. Indeed, f ρ,k may be extended on R \ Int(R) and compacts f ρ,k (R \ Int(R)) may be uniformly embedded into U ρ (k), and spectra for R and X \ Int(R) may be done consistent on R \ Int(R) that to get S for X (see also Lemmas 3.2, 3.3.1).
4.2.11. Note. In view of Theorem 1.7 in [7] an incomplete uniform space (X, P) is not ANRU, hence in S in general polyhedra X α are incomplete, for example,
Theorem. Let G be a locally compact group with a left ultrauniformity P and X is closed in G. Then X is uniformly isomorphic with a limit of an inverse mapping system lim S and P m are finite-dimensional uniform polyhedra over L of an irreducible normal inverse mapping system S = {P m , f m n , E}. Proof. Let V be a compact clopen neighbourhood of the unit element e ∈ G, P be the family of the left -invariant ultrapseudometrics in G (ρ(yx, yz) = ρ(x, z) for each x, y, z ∈ G and ρ ∈ P, see [3, 11] ). That is V = {x ∈ G : ρ(x, e) ≤ b} for some ρ ∈ P and b ∈ Γ L . The closed subgroup H ρ := {x ∈ G : ρ(x, e) = 0} defines the equivalence relation T ρ in G: gT ρ h, if h −1 g ∈ H ρ , since the left classes hH ρ are either disjoint or coinside. Therefore, there exists the uniformly continuous quotient mapping π ρ : G → G ρ := G/T ρ , in addition V ⊃ H ρ and V H ρ = V . From the compactness of V /T ρ =: V ρ it follows that G ρ is a locally compact ultrametric space. From the completeness of X it follows that X ρ is closed in G ρ ֒→ c 0 (L, A ρ ) with card(A ρ ) = w(G ρ ). Therefore, X ∩ V has due to Theorem 3.18 the finite-dimensional over L polyhedral expansion. In G there is a family M of elements such that gV ∩ hV = ∅ for each g = h ∈ M and G = g∈M gV . If g = h ∈ M, then ρ(g, h) > b, since from ρ(g, h) ≤ b it would follow that ρ(gV, hV ) ≤ b and gV ∩hV = ∅, that contradicts the definition of M. Proof. At first we verify that for (X, P) the condition ofČech-completeness is equivalent with the L-completeness. The latter means that X has the embedding as the closed subspace into L τ , where card(τ ) ≤ w(X). If X is L-complete, then X has the embedding as the closed subspace into R τ , since L is Lindelöf and X isČech-complete due to §3.11.3, 3.11.6 and 3.11.12 in [3] .
To prove the reverse statement we verify that the L-completeness is equivalent to the satisfaction of the following conditions: there is not any Tychonoff space Y for which (LC1) there is the homeomorphic embedding r : X → Y with r(X) = cl(r(X)) = Y and (LC2) for each continuous function f : X → L there is a continuous function g : Y → L such that g • r = f . Evidently, that it is sufficient to consider the case of ultrametrizable X. For such X the family of continuous f : X → L separates points x ∈ X and closed subsets C for which x / ∈ C, for example, f (x) = ρ(x, C) = inf y∈C ρ(x, y). Then substituting R on L in the proof of Theorem 3.11.3 [3] we get the desired statement.
There is a continuous function h : L → R with h(L) = R and for each continuous q : X → R there is a continuous function t : X → L such that h • t = q. The latter is sufficient to verify for (X, ρ), since for (X, P) this statement may be obtained with the limits of the inverse system. For (X, ρ) and each b n > 0 there exists a locally constant t n : X → L such that h • t n and q are b n -close, since (X, ρ) is the disjoint union of clopen subsets Y (j) with sup
Therefore, there exists a sequence {t n : n ∈ N} giving the desired t = lim n→∞ t n , where lim n→∞ b n = 0. Let (X, P) isČhech-complete and not L-complete, then there would be a homeomorphic embedding r : X → Y with r(X) = cl(r(X)) = Y and for each continuous function f : X → L there is a continuous function g : Y → L with g • r = f . Consequently, each continuous function q : X → R has continuous functions t :
If X is homeomorphic with lim S, then X isČhech-complete, since each P m is Lindelöf andČhech-complete.
If X isČhech-complete, then X is homeomorphic with lim{X α , g α β , E}, where each X α is locally compact and has the embedding into L n(α) as the clopen subspace, where n(α) ∈ N (see also Corollary 5 from Theorem 9 in [20] and Proposition 3.2.17 in [4] ). From Theorems 3.18 and 4.9 it follows that X is homeomorphic with lim S, where P m are finite-dimensional over L polyhedra.
5 Polyhedral expansions and relations between ultrauniform and uniform spaces. (vi) if X has a n-dimensional polyhedral expansion over L, then Y has a n-dimensional polyhedral expansion over R.
Proof. In view of Theorem 2. 
and for each ǫ > 0 we have card{j :
. If {e j : j ∈ α} is the standard orthonormal basis in c 0 (R, α), then under the embedding c 0 (R, α) ֒→ c 0 (R, α)
* associated with this basis to each e j there corresponds a continuous linear functional e j ∈ c 0 (R, α) * , where c 0 (R, α) * is a topological dual space, such that e j (e i ) = δ j i . Therefore, θ(s) = {y ∈ c 0 (R, α) : 0 ≤ e j (y) ≤ 1}, which is by definition a simplex in c 0 (R, α) such that if y ∈ θ(s) and 0 < y < 1, then B(c 0 (R, α), y, min( y , 1 − y )) ⊂ θ(s).
On the other hand, if b is a simplex in c 0 (R, α) and
, E} is a spectral decomposition of an ultrauniform space and X α are polyhedra in c 0 (L, γ α ), then θ generatesθ α : X α →θ α (X α ), whereθ α (X α ) are polyhedra in c 0 (R, γ α ), since each X α can be presented as a union of simplexes of diameter not greater, than 1. Thenf
α :θ α (X α ) →θ β (X β ) =:X β are continuous bonding mappings. In view of Lemma 2.5.9 [3] the topological spaceθ(X) = lim{X α ,f α β , E} is locally connected andθ(X) is the quotient space of X. Now we proof that if X is given, then Y satisfies Conditions (i − vi). In view of Proposition 2.5.6 [3] are satisfied (iii, v). On the other hand, dim L X α = dim RXα for each α ∈ E, consequently, (vi) is fulfilled. Since d(X α ) = d(X α ) and w(X α ) = w(X α ) for each α, then (i) is fulfilled. If x is an isolated point in X, then there exists α ∈ E such that x α is an isolated point of X α , consequently,x α is an isolated point ofX α .
For prooving (iv) we consider cX equal to some specific compactificatioñ cX ofX, whereX is a completion of the uniform space X. Therefore, the consideration reduces to the case of a complete X. In such case X has the uniform polyhedral expansion such that conditions 2.8(i, ii) are satisfied. Then we take cX as lim{c α X α ,f α β , E}, where c α X α are compact spaces. Since each X α is a uniform polyhedron we take c α X α as a topological sum of compactifications of disjoint polyhedra s in X α . Practically we take the Banaschewski compactification of each s [22] . If s = B(c 0 (L, γ α ), x, r), then its Banaschewski compactification s ζ is isomorphic with B(L, 0, 1) a , where a = 2 γαℵ 0 . Therefore,θ α has a continuous extension onto c α X α = s∈Xα c α s.
a is the Stone-Čech compactification ofθ(s). It remains to prove statements about compactifications of simplexes. Let Bco(s) denotes an algebra of clopen subsets of s. Instead of a ring homomorphism η : Bco(s) → F 2 in the Banaschewski construcion let us consider a ring homomorphism η : Bco(s) → Z p , where F 2 is a finite field consisting of two elements. Topologically Z p is homeomorphic to F 2 ℵ 0 , where a = c w(s) = 2 γαℵ 0 . The family Ω of all such distinct η, which has σ-additive extensions onto Bf (s) has the cardinality |Ω| = c w(s) , where w(s) = γ α ℵ 0 and Bf (s) denotes the Borel σ-field of s, since |Z p | = c and each such η is characterised by a countable family of atoms a j such that lim j→∞ η(a j ) = 0 (see Ch. 7 [22] ). Therefore, s has an embedding into Z p a = F 2 a . The family Ω is a subfamily of a family Υ of all ring homomorphisms η. Another way to realize a totally disconnected compactification γs of s is in the consideration of the space H := C (v) if Y has a n-dimensional polyhedral expansion over R, then X has a n-dimensional polyhedral expansion over L.
Proof. * (see also [3, 8, 15] ). Therefore, polyhedra of a polyhedral expansion of Y can be realized in Z. To each simplex q in c 0 (R, ord(Y )) there corresponds a simplex s in c 0 (Q p , ord(Y )) such that q is a quotient space of s and dim R q = dim Qp s. LetỸ be a completion of Y and Q α be polyhedra of the polyhedral expansion ofỸ . Then there are uniform polyhedra P α such thatX = lim{P α , f Moreover, card(F ) = card(U X )ℵ 0 = card(U X ), since polyhedra Q α are metrizable. Using sections of the polyhedral expansion for Y we get S with card(U) = card(V). Vice versa, using S we get S X , then with the help of permissible modifications we construct by S X polyhedral expansion of X and using sections of spectrum we get an absolute polyhedral expansion for X.
5.4. Note. Certainly there is not in general a mapping of T into S or vice versa for T and S from §5.3.
Each simplex s is clopen in its polyhedra P over L, but in general P may be not open in the corresponding Banach space, because may be cases of s in P such that dim L s < dim L P = sup s⊂P dim L s. There is the following particular case of spaces X, when in their polyhedral expansions S = {P n , f n m , E} polyhedra P n are clopen in the corresponding Banach spaces. 5.5. Let H be a locally K-convex space, where K is a non-Archimedean field. Let M be a manifold modelled on H and At(M) = {(U j , f j ) : j ∈ A} be an atlas of M such that card ( Theorem. If H is infinite-dimensional over K orK is not locally compact, then M is homeomorphic to the clopen subset of H.
Proof. SinceH is the complete locallyK-convex space, thenH = pr − lim{H q , π q v , F } is a projective limit of Banach spacesH q overK, where q ∈ F , F is an ordered set, π [16] eachM q is homeomorphic to a clopen subsetS q of H q , where h q :M q →S q are homeomorphisms. To each clopen ballB iñ H q there corresponds a clopen ball B =B ∩ H q in H q , hence S q =S q ∩ H q is clopen in H q and h q : M q → S q is a homeomorphism. Therefore, M is homeomorphic to a closed subset V of H, where h : M → V is a homeomorphism, V ⊂ H, h = lim{id, h q , F }, id : F → F is the identity mapping. Since each h q is surjective, then h is surjective by Lemma 2.5.9 [3] . If x ∈ M, thenπ q (x) = x q ∈ M q , where π : H → H q are linear quotient mappings and π q : M → M q are induced quotient mappings. Therefore, each x ∈ M has a neighbourhoodπ Proof. We treat the case of non-complete K also. LetK be a completion of K relative to its uniformity. IfK is not locally compact thenK contains a proper locally compact subfieldL [22] . Since M is homeomorphic to a clopen subset of H, then a completionM of M is homeomorphic to a clopen subset in a completionH of H, whereH is overK. IfL is a locally compact subfield ofK, thenL is spherically complete andH can be considered as the topological vector space overL [19, 22] . By Lemmas and Theorems of §3 we can choose P n clopen in the corresponding Banach spaces overL. We also can choose polyhedra overK, repeating proofs forM overK. In §3 polyhedra over locally compact field were chosen that to encompass cases of compact spaces X, but polyhedra can be considered also overK. For compact X and non locally compactK such polyhedral expansions have little sense, since discrete P n with singletons s as simplexes may appear such that dimKs = 0. But for the manifoldM due to embedding intoH as the clopen subset we get the polyhedral expansion such that P n are nontrivial overK, moreover there exists a polyhedral expansion such that P n are clopen in the corresponding Banach spacesH q for each n. Using absolute polyhedral expansions constructed with the help of sections of the initial polyhedral expansion ofM from §4, we get polyhedral expansions of M over L and also overK. In a particular case of complete L and K relative to their uniformities the manifold M is complete together with H, that isM = M andH = H, consequently, M as the topological space is homeomorphic to lim S.
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